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PRELIMNARY RESULTS OF WATER QUALITY |INVESTIGATIONS IN THE MENDENHALL
PENNSULA AND AKE BAY AREA,  JUNEAU,  ALASKA

by 1
Roman J. Motyka

| NTRODUCTI ON
Background

This water-quality study, initiated in the wnter of 1984, is part of a
DA investigation of ground water in the Mndenhall Peninsul a-Auke Bay
(MP-AB) area and covers sec. 23 and 35 T. 40 S, R 65 E, Copper Rver
Meri di an. The inpetus for the investigation was a request from the A aska
Dvision of Land and \dter Management for data on suspected saltwater
contamnation of ground water in the MHP-AB area.

The study was also required to help adjudicate ground-water use applica-
tions for two proposed major developments in the area: a housing conplex on
Fritz Cove Road, and an expansion of the Auke Bay small boat harbor facility.
Both devel opnents have the potential for drawing relatively large volunes of
ground water from fractured bedrock aquifers and increasing the risk of
saltwater intrusion. Property owers in the vicinity of the proposed devel-
opnents have voiced concern over the potential inpact of increased ground
water use on the yield and water quality of nearby wells.

Aquifers in the MP-AB area are entirely wthin bedrock, mainly
fractured greenstones, greenschists, and pelitic rocks. Vel depths are com
nmonly about 200 ft, and yields are low typically [-4 gpm Qound water
tends to be relatively high in dissolved solids (up to 4,000 ppm. Several
honeowners, particularly those near beachfronts, have reported deterioration
of water quality over the past several vyears, apparently from saltwater
intrusion of the aquifers.

This water geochemstry study was designed as a reconnaissance effort
with four goals: 1) to distinguish and classify ground water from various
aquifers; 2) to determne sources of waters that recharge those aquifers;
3) to identify areas of greatest contamnation; and (4) to establish baseline
data from which any contamnation from future development of the area nay be
defined and monitored,

Previous  Studies

A study of water resources by Barnwell and Boning (1968) concentrated
primarily on the Mndenhall Valley but also included sone data on the MP-AB
area. Barnwell and Boning (1968) reported salt or brackish water occurrences
in deep wells in the central part of the valley and suggested that some of
the saltwater nmay be connate or nay have been trapped during deposition of
valley-filling sediments. The single water analysis they reported for the

1DGGS, 400 WIloughby Avenue, Juneau, A aska 99801.
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MP-AB area is from a well near the University of Aaska, Juneau (UAJ).
Vter from the 120-ft well was Na-Ca-My bicarbonate with no apparent sulfate
or chloride contamnation. Barnwell and Boning (1968) also reported yields
from <1 gpm to 20 gpm at an average of 3 gpm based on sanples of 46 wells
which tap bedrock aquifers.

A nore recent study of water quality in the MP-AB area was undertaken
by G Balding (1978) of the US Geological Survey. Balding's results are
based on area residents’ responses to a questionnaire and on specific
conductance neasurenents from waters in selected wells. The data indicated
that saltwater intrusion was prevalent in 1979.

The Aaska Department of Environmental Conservation has neasured water
quality and arsenic concentrations in some well waters in the MP-AB area.
These data have not been published but are on public file.

GEA03dC  SETTING
Bedr ock

Bedrock in the MHP-AB area consists of Tertiary and Cretaceous
greenstones,  greenschists, netaconglonerates, pelitic rocks,  netasandstones,
and netasiltstones (Ford and Brew 1973) (fig. 1). The units are part of a
southwest-trending belt of netanorphic rocks in which netanorphic grade
increases to the northwest. The boundary between the greenschist and
prehnite-punpel lyite netagraywacke facies is located just northwest of the
MHP- AB  area.

Bedrock west of Mndenhall Peninsula is chiefly augite-rich netatuff
(originally basaltic and andesitic), sometimes mxed wth either meta-
graywacke, argillite, or slate. To the east, bedrock is dark volcanic-
derived netasedimentary rock (Ford and Brew, 1973). Bedrock exposed in the
Auke Bay area is nostly argillite and slate.

Two sets of joint patterns occur in the MP-AB area. The first set
trends about 45" NE with dips ranging from 72° SW to near vertical. The
second set trends north-south with near vertical dip. Mjor faults in the
area--the Gastineau GChannel, Fish Geek, and Peterson Qeek faults--all trend
northwest (fig. 2).

Surficial Deposits

Surficial deposits in the MP-AB area consist primarily of the Gastineau
Channel ~ Formation, a conposite glacial-narine deposit (MIler, 1973; 1975)
that occurs throughout the Gastineau Channel region. Exposures in the MP-AB
area (fig. 2) are predomnately the vyoungest of Mller's three facies: a
light-gray to greenish-gray, mssive to soft, sandy diamcton that contains
unbroken and articulated nollusk shells and foramnifera. Mller reported
radiocarbon ages ranging from 9,700 to 10,700 yr BP and thicknesses ranging
from 4 to 12 ft for the youngest facies. Deposits in the Gastineau Channel

][egi on locally overlie bedrock and normally overlie deposits of the oldest
aci es.
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The oldest facies, which is exposed at the northwest end of the Menden-
hall  Peninsula, consists of gray to [light-gray to greenish-gray generally
hard, dense, till-like, stony diamcton rich in nollusks and foramnifera
(Mller, 1975). This facies overlies bedrock in nost places in the Gastineau
Channel region and ranges in thickness from 20 to >60 ft.

Gher surficial deposits in the MP-AB area include raised-beach depos-
its, rubble, and fan deposits.

METHODS CF STWDY
Field Sanpling

Locations of wells in the MP-AB area and of sites for which chloride
concentrations were neasured during this study are shown on sheet 1. Time
and funding limtations restricted the geochemcal studies to sections 23 and
35, sections deemed nost critical because of proposed devel opnents. Wenever
possible, static water level neasurenents acconpany geochemcal data. Some
wells wth static water level nmeasurenents were not sanpled.

Waters from 18 well sites were sanpled, filtered, and treated for full
cation and anion geochemcal analysis (table 1). Akalinity and pH on these
waters were neasured in the field or shortly thereafter. Raw  unfiltered
sanples were obtained from 10 additional well sites. Akalinity and pH
values were not neasured on these 10 sanples, but five were analyzed for
major cations and anions (except HCO,). The remaining five were analyzed for
80,, d, F and B only. ne site wis checked for d only.

A cold-water stream located on the southeast part of Mendenhall
Peninsula was sanpled, and a conplete cation-anion analysis was performed to
provide a conparison wth ground water.

Witers from 25 different sites, including five streans and springs, were
Sﬁﬁ[ﬂ ed and analyzed for deuterium Analyses of &80 were made for 13 of
these sites.

Vélls were normally sanpled after water was first run for about 5-10 mn
at a rate of about 0.5-1 gpm The sanple was normally taken as close to
wellhead as possible and always before any treatnment or water softening
system

Methods of  Anal yses

Akalinity as bhicarbonate, pH, specific conductance, and ammonia were
determined in the field using methods described in Presser and Barnes (1974).
The remaining constituents were analyzed at the DG water laboratory in
Fai r banks. Myjor and mnor cation concentrations were determned using a
Perkin-Elmer  atomc  absorption  spectroneter.  Sulfate and bromde were
determned on a Dionex ion chromatograph. Huoride was determned using the
specific ion electrode nethod. Chlorides were analyzed by Mhr titration and
boron, by carmnic acid nmethod. Aumnum arsenic, and iron were determned
by atomc absorption spectroscopy. A graphite furnace was used for arsenic

-5 -



TABLE |. PRELIMINARY GEOCHEMICAL ANALYSES GROUPED BY LOCATION, AUKE BAY-MENDENHALL PENINSULA, ALASKA,

woll Cations (pom) Anfons (ppm) Other_(ppm) R

Location % oo
el sl pe ] fo o e e oo ™ D0 T e R M s % s
Glson {23-24) b-16-84 1 275 7 1.1 352 1.7 26.0 9.2 0.00 3.5 . 143 788 90 27 b® 6.6 0.00 - - tr 4 1,360 1,600 . -98
UAS {23-14) b-1b-84 H 27 11 0.4 9 9.1 20.4 19.3  0.06 1.4 1.5 269 396 166 0.3 trC 15.0  0.20 - - bd 9 1,070 1,450 .o -96
flay View (23-014) b-14-84 1 $0 10 7.3 440 201 147.0 1030 011 7.2 - 241 292 944 0.3 tr 12,5 0.22 <050 -- o5 1 2,086 2,boo - -94
CHEA {23-28) b-14-84 2 73 7 0.4 139 a.5 5.2 2.9  0.02 0.3 25 345 1% s a.7 bd 8.2 0.10 <0.58 -~ 0.3 2 362 460 - -97
Junes {23-05) b-19-84 2 145 7 7.7 93 6.5 29.3 1.0 0.01 0.5 .- 286 39 53 01 bd 14.0 1.06 <0.50 -- bd 4 390 450 .- 100
Dehardt (23-08) b-14-04 2 290 12 7.5 179 6.1 29.3 15.5 0.05 2.2 " 277 235 78 1.9 bd 9.0 0.12 <0.50 s 0.1 3 696 790 -n -98
Auke Bay (23-23) 6-19-84 2 202 10 0.0 230 4.9 29.3 9.7  0.07 2.4 e 328 262 80 2.8 bd 7.8  0.04 0.60 - tr 1 792 1,000 L -90
Trambitas (23-31) b-19-84 3 109 9 7.1 18 26 3.5 10.5  0.01 0.6 _ 204 10 2 <0.1 bd 10.8 023 0.60 -~ bd 263 449 220 - -93
Coates (23-41) b-20-84 3 .- ] 7.5 29 41 375 19.2  0.02 0.8 _ 260 35 10 <0.1 bd 15.0 069 <0.%50 - tr 76 357 310 . 9s
Ake Creek {23-44) 6-15-84 4 _ 14 -- _— b - - - - am -- e . _ -- - — -- — - -- - -e 21 . -96
Bay Creek {23-45} 6-15-64 4 -- 9 -- - - -- .- - - - -- -- -- -- - . — . . a4 . 96
lake Lreek {23-46) b-15-04 4 — 9 - b .- — - - - .. _ ™ __ . -- __ -- -- ' - - e - 21 ' -99
karenin (35-13) 3-13-84 1 85 5 3 199 30 1.4 12  o.o01 0.1 280 506 15 4 12 td 6.2 0.18 0.83 - bd ) S04 600 -13.4 9%
Thomasun (35-24) 1-13-85 1 216 5 8.7 154 04 1.5 1.1 0.02 02 6.0 346 57 4 0.7 bd 75 012  co.50 -- bd 1 403 410 -13.3 -95
Houlihan {35-15) 1-22-84 ! 260 5 - 276 0.0 2.7 2.5 0.02 - - . S 24 1.0 bd 7.3 - 80 -- bd 2 662 775 .. -
Hursch (35-10) 3-14-64 2 200 7 7.0 40 0.9 315 12 o.o01 03 -e 210 19 2 .1 bd 105 023  Co.50 -- bd 14 223 ns -13.0 -95
watts (35-28) 2-02-84 ? 200 1 .. 04 16 19.0 6.5 0.01 .. - . 22 2 0.1 bd 12.7 - Co50 -- bd 4 153 320 .- -
Llasby {35-05) 3-04-84 2 150 1% 0.9 105 04 211 1.7 0.02 05 6.0 283 19 40 0.0 bd 77 0.1s  c0.50 .- bd 1 495 590 -126 -93
lamonica (35-53) 5-02-84 2 200 9 7.3 17 4.6 166.0 17.0  0.04 13 .- 334 62 153 <©,1 bd 16.0 1.02  <0,50 .- bd < 601 760 -12.7 -95
Meitke (35-38) 2-01-84 2 220 9 L 271 2.5 4.2 26 0.03 - - .. 214 157 0.6 bd 10.0 - 0.50 .- tr 2 671 900 - L)
Hash {15-48) S-03-84 3 80 6 - _ . __ -- __ aa . .- 12 ] 0.0 bd ac -= .. - tr - 14 450 -13.3 -96
Hucktey (35-12) S-20-84 3 87 6 -- .. - - - — e - e - 73 4 0.3 bd ' -- e -- bd . T 420 - L1}
Mc Vey (35-38) 3-21-86 3 89 17 7.2 40 7.1 140.0 334 0.06 1.5 - 410 295 9 0.4 bd 6.0 1.28 co.50 0.4 bd 3 754 790 -13.0 -98
Cunmings {35-09}) 2-07-8% 3 212 6 - m 12 16.2 05 002 .- _ __ 9 13 0.4 bd 19.0 -~ co0.50 -- bd A6 b1 470 - ..
Jdohason (3%-52) S-02-84 3 475 9 — — e - — o L1 — o 34 17 0.1 bd — --  <0,%0 .- tr -- -- 420 -- o
Hradley (35-03) 3-14-84 3 95 ) 7.9 90 5.0 24.0 14.0 0.03 13 e 334 57 22 0.2 bd 13.3 0.00 <0.50 - bd 24 400 430 12.6 -9¢
Argetsinger (35-02) 2-01-84 3 115 ) - 132 240 2110 920  0.09 - . i [ 3] 632 a.2 tr 10.0 0.09  <0.50 -- te 7 1.201 1,650 - .-
Keithann (35-32) 2-01-84 3 92 9 -- - o - — — b - -- . 1,000 '’ -- ' -- v - .a -- - 1,500 . -
tagerup (35-08) S-02-84 3 129 8 - .- o o . - - o .- 21s 1.720 0.2 tr . - — .- tr -- 1,935 4,500 -12.5 -90
Ramsey (35-20) 3-22-84 4 202 7 6.7 13 0.5 35.8 65 o0.01 0.3 e 1b7 2 2 Q.1 bd 13,7 1.12 <0.50 - bd 7 158 175 -12.4 -91
tundstrom (35-33) S-02-84 4 - 10 . -- o o — . - — - 3 9 0.1 bd - - — - tr - 12 320 -- -
Palmer (35-43) S-03-84 4 93 1 75 44 27 470 25.8  0.02 0.0 o 324 9 44 <0.1 bd 24 .0 0.62 -- - tr 9 366 400 -13.5 -96
Beaver Spring* (35-55) 5-03-B4 S — 4 - . - - - “n — . - .- .- -- - — . -- it - - -- 32 -12.3 -92
Mendenhall 1390 (35-54) 5-03-54 5 v 5 5.4 1 Q.5 35 <],0 ¢ o0.01 <90.01 7 1 <0.1 bd 5.6 1.14 <0,50 bd €] 17 15 -13.1 -94

“Measured at well-water temperature.
%4 « below detection,
“tr w trace,
3105 = total disolved solids,
= no data.




determnations to enhance lowlevel detection. Silica concentrations were
determned by the nolybdate blue nethod. Stable isotopes were analyzed at
the Stable [Isotope Laboratory at Southern Methodist University, Dallas,
Texas.

RESULTS

Geochemcal analyses results are grouped by location in table 1, and by
proposed water types in table 2. Myjor cation and anion conposition percent-
ages of waters for which full analyses were run are plotted on a Piper dia-
gram (fig. 3). The mlliequivalent concentrations for all najor constituents
except HCO, are also plotted. HCO, concentrations were estimated by
conparing Zati on-ani on mlliequivalent™ balances. The additional milliequiva=
lent anions required to balance cation totals were assuned to be HIL,. For
comparison, the percentage conposition of seawater is plotted on the’ Piper
di agram

Based on relative and absolute cation-anion conposition, three water
types were distinguished (fig. 3, table 2). Type 1 waters are high pHa,
sodi um bi car bonat e-ri ch waters, with relatively low concentrations of Ca and
My and varying anounts of . The increases in O, and possibly sone SO,
are presumably caused by varying degrees of saltwater contamnation. The
waters tended to have conparatively low concentrations of As, Fe, and $.
Type 1 waters were located exclusively in section 35 and approxinately
southwest of a line running through sites 35-38 and 35-13.

Type 2 waters were found in section 23 and have concentrations of Na and
HOO,<imlar to type 1 waters, wth significantly greater concentrations of
K, éa, and My.  Type 2 waters also tend to have lower pH and greater concen-
trations of S, and sonetimes Fe, than type 1 waters. The higher d concen-
trations of all type 2 waters sanpled (except sites 23-28 and perhaps 23-05)
suggest some degree of saltwater contamnation. The nost contamnated well,
site 23-01A (A = 950 ppn), lies close to the Auke Bay beachfront and is the
primary water supply for an apartnent conplex. Two sites wth slightly
elevated levels of d, 23-14 and 23-05 are located 1,500 ft from the
beachfront. This suggests that saltwater intrusion from Auke Bay may not be
the source of O contamnation in the aquifers supplying these wells.
Site 23-24 had an SO, concentration (790 ppnm) significantly higher than any
other site in the M-If’-AB area. Type 2 waters were low in As and, except for
site 23-05, low in Fe.

Type 3 waters are distinguished by proportionately greater concen-
trations of Ca and My and lower pH than either type 1 or type 2 waters, and
also tend to have higher concentrations of Fe or As, or both. Type 3 waters
were rich in HCO, and, wth the exception of site 35-39, were conparatively
low in 304. TV\o3type 3 sanples on which full analyses were performed shoved
significant™ O  contamnation. Two other sanples, probably type 3, on which
only partial analyses were nade (sites 35-32 and 35-08) also had high
concentrations of C. Al four sites are located near shorelines along the
west side of the Mendenhall Peninsul a
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TABLE 2, PRELIMINARY

Location Data Water d:;l“h 1

(Site no.) sampled I}.& _(ﬁL *C
Thomason {35-24) 3-13-84 1 216 5
Karenin (35-13} 3-13-84 1 85 H
houlihan (35-15) 3-22-84 1 260 5
Ctasby (35-05}) 3-04-84 1 150 14
HMeilke (35-38) 2-01-8s 1 220 9
CHEA (23-28) 6-14-84 ? 13} 7
Ulson (23-24) 6-16-84 2 275 7
Dehardt (23-08} S-14-84 2 290 12
Auke Bay (23-23) h-19-84 2 202 10
UAJ (23-18) 6-16-84 2 227 11
Jones {23-05) 6-19-84 2 145 !
Bay View (23-01A) 6-14-84 2 90 10
Hursch (35-10) 3-14-84 Ja 200 7
Krsdley (35-03) 3-14-84 3a 9s 8
watts (35-28) 2-02-84 kY] 200 U
Cunmings {35-09) 2-07-84 k1 212 6
Cuates (23-41) 6-20-84 3 - ]
Trambitas (23-31) 6-19-84 3b 109 9
Ramsey (35-20) 3-22-84 e 202 7
Mo Vey (35-39) 3-22-84 3c 09 12
Mendenhall 1390 (35-54) 5-03-B& i o 5
Lemonfcs (35-53) 5-02-84 3c 200 9
Palmer (35-43) $-03-84 3c 93 1
Argetsinger (35-02) 2-01-84 3 115 7
Nash (35-48) 5-03-84 - 80 6
Keithshn 0s-321 2-01-84 - 92 9
nagerup (35-08) $-02-k L 129 8
lonnson 35-52) 5-02-84 -- 475 9
Lundstrom {35-33) $-02-84 -- -- 10
Buckley {35-12) 5-20-84 -- 87 &
Auke Creek {23-44) L-15-84 .- - 14
Bay “reek ({23-45) 6-15-8% b o 9
Rearer Springs (35-55) s$-03-84 .- -- 4
lake Creek (23-46) 6-15-84 - - 3
°Measured at well-watar temperature.

b

Ctr = trace.

bd = below detection.

9y = total disolved solids.

= no dats.

GEOCHEMICAL ANALYSES GROUPED BY WATER TYPE, AukE BAY-MENDENHALL PENINSULA, ALASKA.
Cattfons (ppm} Anfons (ppm) Other (ppm}
ok o o ou s MW S A S
154 0.4 1.5 1.1 0.02 0.2 6.0 6 57 [ 0.7 bd 7.5 o0.12 <0.50 -- bd
199 3.8 1.4 1.2 0.01 0.1 28.0 506 35 Y 1.2 bd 6.2 0.11 0.83 -- bd
276 0.8 2.7 2.8 0.02 o T — 345 24 1.0 bd 7.3 -- 0.80 -- bd
185 0.4 2.1 1.7 0.02 0.5 6.0 283 109 40 0.0 bd 7.7 0.15 <0.50 -- bd
2717 2.5 4.2 2.6 0.03 - -- . 214 157 0.6 bd 10.8 -- 0.50 -- tr
139 6.5 5.2 2.9 0.02 0.3 2.5 kTH 15 [ 0.7 td 8.2 0.10  co0.50 -- 0.3
352 2.7 26.8 9.2 0.08 3.5 . 143 788 98 2.1 bd 6.6 0.01 - -- tr
179 -1 29.3 15.5  0.05 2.2 — 71 235 78 1.3 bd 9.0 o0.12 <0.50 -- 0.1
230 A9 29.3 9.7 0.07 2.4 - 238 262 B0 .8 bd 7.1 0.0 0.60 - te
299 1 20.4 193 0.06 1.4 1.5 269 3% 166 0.3 e 15.0 o0.20 - -- bd
93 6.5 29.3 8.0 0.01 0.5 - 286 39 53 0.1 bd 14.0 1.08 41.50 --
440 20.1 147.0  103.0  0.11 7.2 .. 241 292 944 0.3 tr 12.5 0.22 <0.%0 -~ 0.5
40 0.9 31.5 1.2 0.01 0.3 i 210 19 ? 0.1 bd 10.5 0.23 <0.50 --
SE 5.0 24.0 14.1  0.03 1.3 -- 334 1Y) 22 0.2 bd 13.3 0.08 <0.50 -- bd
.13 1.6 19.8 6.5 0.01 - - - 22 2 0.1 bd 12.7 - c0.50 -- bd
171 1.2 16.2 1.5 0.02 -- - - - 9 13 0.4 bd 19.0 --  <0.5%0 - - bd
29 4.1 37.5 19.2  0.02 0.8 b 260 1% 10 0.1 bd 15.0 0.69 <0.50 -- tr
18 2.6 31.5 10.5  0.01 0.6 -- 204 10 2 D1 bd 10.8 o0.23 0.60 -- bd
13 0.5 5.8 6.5  0.01 0.3 L1 167 2 ? Q.1 bd 13.7 1.12 <0.50 td
40 7.7 140.0 33.4  0.06 1.3 - 410 2% 3 0.4 bd 26.0 1.20 <0.50 0.4 bd
1 <0.5 3.5 1.0 4.0.01 < 0,01 - 7 1 1 <«©.1 bd 5.6 1.14 <050 -4 bd
17 4.6 166.0 17.0 0.04 1.3 - 334 62 153 a.1 bd 16.0 1.02 <«0.50 -- bd
44 2.7 47.0 25.8  0.02 0.1 - 324 9 [1} .1 bd 24.0 0.82 -- -- tr
132 24.0  211.0 32.0  0.09 .- - -- [H 632 <D.2 tr 10.0 0.09  <0.50 -- tr
-- .- o —_ —_ —_ - .- 12 2 0.8 bd o .- o - tr
-- — - -u - - - - - 1.000 - - - ™" - - -
.- - - — .- — -- - 215 1,720 0.2 tr — - -- - tr
,, - -- — — . - . 34 17 0.1 bd — - <0.50 -t
o — — e - - .- - 3 3 0. bd — - - — tr
- - - - - - - e 73 [} 0.3 bd L - - - bd
- - - - - P - LY} - -a - T - LY} - -a -w
- - -8 — — (1] - - [ 1] - - - — - L L] -
__ .- -- _ _ .- . . -- -- _ - _ . . --
- ‘me .. - - L 13 - - an - 1) aa - (1] L1 o L 1)
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Three subcategories of type 3 waters were distinguishable based on
cation conposition and location. Type 3a waters had low O, greater
proportions of Na than Ca + My, and tended to be located inland. Type 3b
waters were distinguished by high As concentrations and were located in
section 23. Type 3c waters had Ca + My in greater proportion than Na and,
except for site 35-20, were located near shorelines.

Total dissolved solids (TDS) in sanples for which full analyses were
performed ranged from 155 ppm at site 35-20 to 2,086 ppm at site 23-01.  How-
ever, based on the partial anion analysis available for site 35-08, TDS in
waters from some Dbeachfront wells would Iikely substantially exceed
2,000 ppm  For conparison, TDS in waters sanpled from the stream referenced

as Mendenhal | 1390 (site 35-54) were 17 ppm

Table 3 ranks sanpled sites in order of decreasing chloride concen-
trations. (hloride concentrations ranged from 1,720 ppm at site 35-08 to as
low as 1 ppm at site 35-54, the Mendenhall 1390 stream site. Except for the
sanples wth highest chloride concentrations, the anmount of Na shows little
correlation wth increases in O (fig. 4). As can be seen from figure 5,
high concentrations of Na are associated wth high concentrations of bicar-
honat e.

Table 4 ranks sanpled sites in order of decreasing arsenic concentra-
tions. The arsenic concentrations of three sites were at or near the Depart-
nent of Environnental Conservation nmaxinum allowable standard for  drinking
water. Site 23-31 was considerably above the standard safe level of 50 ppb.

Results of stable isotope analyses are presented in tables 1 and 2 and
in figures 6, 7, and 8  Deuterium conpositions (8D) of well waters ranged
from -90 to -100 per ml with respect to standard mean ocean water (SMOA and
were simlar to deuterium conpositions of locally derived neteoric water
(LMY (fig. 6). 6180 values are plotted in figure 7, for those sanples with
available data. The neteoric water line of Qalg (1961) and the Adak pre-
cipitation line (Mtyka, 1982) are also plotted in figure 7 for conparison.
Adak is the only coastal site in Aaska for which there is sufficient stable
isotope data to determne a precipitation line. MP-AB area waters tended to
plot close to the Qaig neteoric water line, but a few sanples appeared
slightly shifted towards nore positive 6180 wvalues. The sinmlarity between
LDMV and the well-water stable isotope conpositions indicates the MP-AB
aquifers are recharged by neteoric waters that precipitate at |low elevations.

The deuterium conpositions of the well waters showed a weak correlation
with increases in @ concentration. An increase in &D values would be
expected if sea water were the source of increased d in the well waters.
The isotopic conposition of Gastineau Channel saltwater is not known, but
would be expected to be substantially lighter than SMON because of the large
influx of freshwater runoff from coastal nountains.

-10 =



Table 3. Chloride concentrations (in decreasing order) fromwell waters in
Mendenhal | Peni nsul a and Auke Bay, Al aska.

Dat e Site a Wl | depth

Site sanpl ed no. (ppm) (ft)
Hagerup 5-02-84 35-08 1,720 129
Kei t hahn 2-01-84 35-32 1, 000 92
Bay View 6- 14- 84 23-01A 944 90
Ar get si nger 2-01-84 35-02 632 155
UAJ 6- 16- 84 23-14 166 227
Mei | ke 2-01-84 35-38 157 220
Lanoni ca 5-02- 84 35-53 153 200
O son 6- 16- 84 23-24 98 275
Auke Bay 6-19- 84 23-23 80 202
Dehar dt 6- 14- 84 23-08 78 290
Jones 6-19-84 23-05 53 145
Pal mer 5-03-84 35-43 44 93
Cl ashy 3-04-84 35-05 40 150
Houl i han 3-22-84 35-15 24 260
Br adl ey 3-14-84 35-03 22 95
Johnson 5-02- 84 35-52 17 475
Cunmi ngs 2-07-84 35-09 13 212
Coat es 6- 20- 84 23-41 10 -
Lundstrom 5-02- 84 35-33 9 o
M Vey 3-22-84 35-39 9 89
GEA 6- 14- 84 23-28 8 73
Thomason 3-13-84 35-24 4 216
Karenin 3-13-84 35-13 4 85
Buckl ey 5-02- 84 35-12 4 87
Watts 2-02- 84 35-28 2 200
Hursch 3-14-84 35-10 2 200
Ramsey 3-22-84 35-20 2 202
Trambi t as 6-19- 84 23-31 2 109
Nash 5-03-84 35-48 2 80
Mendenhal | 1390 5-03-84 35-54 1 -
Bay O eek 6-15-84 23-45 - -—
Beaver  Springs 5-03- 84 35-55 - -~
Lake O eek 6-15-84 23- 46 - —
Auke O eek 6-15-84 23-44 - ——

= no data.
DI SCUSSI ON

The geographic trend of ground-water types discussed above (except type
1 Na-HCO, waters, noted earlier) cuts across the trend of bedrock contacts

but corrélates with the primary fracture orientati on of 45" NW
The najority of wells showi ng chloride contanmination are |ocated near
shorelines, which indicates that the contamnation is prinarily due to the
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500
+
400
+4
300 +
0 a
E
a
a +
o
2 200 g -
. +
g
+ O
100 |
L
m "
m =
0 ﬁ 0
Y
0.0 0.2 0.4 0.6 0.8 1.0
(Thousands)
Cl, ppm
o Sec 35 + Sec 2 3

Figure 4. Diagram of chloride concentration vs. sodium concentrations for water samples fromthe Mendenhal |
Peni nsul a- Auke Bay area, Al aska.



_E‘l’_

500

400
300
E

Q
a
o
pd

200

100

Figure 5. Diagram of

+
+
+
3
+
tl
+
¥ O
o o
B +
0 H a
200 400
HCO3. ppm
0 Sec 3 5 + Ssc 23

sodi um concentration Vvs.

Peni nsul a- Auke

Bay

ar ea,

Al aska.

600

bi car bonat e concentrations for water sanples fromthe Mendenhal |



Table 4. Arsenic concentrations (in decreasing order) from well waters in
Mendenhal | Peninsula and Auke Bay, Al aska.

. Dat e Site As Vel depth

Site sanpl ed no. (ppb) (ft)
Tranbi t as 6-19- 84 23-31 263 109
Coat es 6- 20- 84 23-41 78 -
Cummi ngs 2-07-84 35-09 46 212
Bradl ey 3-14-84 35-03 24 95
Hursch 3-14-84 35-10 14 200
UAJ 6- 16- 84 23-14 9 227
Pal mer 5-03-84 35-43 9 93
Ramsey 3-22-84 35-20 1 202
Ar get si nger 2-01-84 35-02 1 115
Jones 6-19- 84 23-05 4 145
Watts 2-02- 84 35-28 4 200
0 son 6- 16- 84 23-24 4 275
Dehar dt 6- 14- 84 23-08 3 290
M Vey 3-22-84 35-39 3 89
Karenin 3-13-84 35-13 2 85
Houl i han 3-22-84 35-15 2 260
Mei | ke 2-01-84 35-38 2 220
GHEA 6-14- 84 23-28 2 73
Cl ashy 3-04- 84 35-05 | 150
Bay View 6-14- 84 23-01A | 90
Thomason 3-13-84 35-24 | 216
Auke Bay 6-19- 84 23-23 1 202
Lanoni ca 5-02-84 35-53 <1 200
Mendenhal | 1390 5-03-84 35-54 <1 - -
Kei t hahn 2-01-84 35-32 - 92
Nash 5-03- 84 35-48 - 80
Buckl ey 5-02- 84 35-12 - 87
Lundstrom 5-02- 84 35-33 ~ - -
Lake Ceek 6- 15- 84 23-46 - o
Johnson 5-02-84 35-52 - 475
Auke  Oreek 6-15- 84 23-44 - -
Bay Qeek 6- 15- 84 23-45 - -
Beaver  Springs 5-03-84 35-55 - -
Hagerup 5-02- 84 35-08 - 129

= no data.

intrusion of Auke Bay saltwater into fractures in aquifer walls. For two
well sites (23-14 and 23-05) sonme distance from the coast, chloride contam-
nation may originate from a different source; Auke Lake, a remmant glacial
lake, is located about 700 ft east of these two inland wells, and the
aquifers that feed these two wells mght be charged by waters infiltrating
along northeast-oriented fractures. |f so, sone of the recharge waters may
originate in Auke Lake.
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Auke Lake is 110 ft deep; judging by the large scale and rapid rate of
isostatic rebound throughout the Gastineau Channel region (Mller, 1973),
Auke Lake may have been connected to a saltwater source in the recent past
and may still be saline at depth. In addition, it is 1ikel$ that Hol ocene
glacial-narine deposition took place in Auke Lake as it did throughout the
rest of the Gastineau channel region, and a relatively thick layer of
glacial-narine deposits could have accumulated wthin this basin that would
now underlie the lake. Percolation of l|ake waters through these sedinents
would leach salts and introduce them into subsurface aquifers. Hgh Ca and
S levels in type 2 waters could originate from deconposition of nollusk
shel I's. These or sinlar marine beds could be a source of the high 80,
levels in some MP-AB well waters.

For sanple sites plotted on sheet 1, chloride concentrations of <10 ppm
indicate no saltwater contamnation and those >50 ppm indicate incipient
sal twat er contamnation. Caution should be exercised before increasing the
rate of extraction from the supplying aquifer. Concentrations between 100
and 500 ppm indicate saltwater contamnation has occurred and no further
stress should be placed on the aquifer. Concentrations >500 ppm indicate
saltwater contamnation IS severe.

The simlarity in isotopic conposition of water from wells and LDW
indicates that the primary source of water recharging the bedrock aquifers is
precipitation at relatively low elevations. For sites where saltwater intru-
sion is severe (A >500 ppm, higher 8D values reflect mxing of a saltwater
conponent wth the nmeteoric recharge waters.
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Appendi x A Acceptable values for

in public drinking

Cont am nant

Arsenic
Barium
Chlori de
Fl uori de
[ron
Manganese
Nitrate
Sodi um
Sul fate
Tota
pH

dissolved solids

qrom State of
Department  of

Aaska Drinking Véter
Envi ronnent al

selected contaminants
water supplies.

al | owabl e
(mg/L)

.05
1.0
250.
2.4
0.3
0.05
10.
250.
250.
500.
6.5 to 8.5

Maxi num
| evel

Regul ati ons,
Conser vat i on.

- 20 =



